Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.050; wR factor = 0.131; data-to-parameter ratio = 18.1.
In the title spirodiclofen derivative, C 22 H 17 Cl 3 O 4 , the cyclohexane ring adopts a chair conformation [four C atoms are planar with a mean deviation of 0.018 Å and the two C atoms at the flap positions deviate by 0.613 (4) and À0.668 (5) Å from the plane]. The dihedral angles between the furan ring and the two benzene rings are 55.78 (3) and 49.92 (3) . Weak intermolecular C-HÁ Á ÁCl interactions are observed in the crystal structure.
Related literature
For the chemistry of tetronic acid, the central unit of the title compound, see : Fischer et al. (1993) ; Benson et al. (2000) . For the pesticides Spirodiclofen, Spiromesifen and Spirotetramate, see : BAYER Aktiengesellschaft (1995) . For the synthesis and structure of the intermediate compound for the preparation of spirodiclofen, see: Zhao et al. (2009) . For the extinction correction, see: Larson (1970) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The chemistry of tetronic acid compounds has being receiving increasing attention in recent years (Fischer et al.,1993; Benson et al., 2000) . Bayer company have developed three tetronic acids pesticide-Spirodiclofen, Spiromesifen and Spirotetramat. 4-hydroxyl-3-(2,4-dichlorophenyl)-1-oxaspiro [4, 5] dec-3-en-2-one (Zhao et al., 2009 ) is the key intermediate in preparing highly efficient acaricide-Spirodiclofen (BAYER et al.,1995) . We have been involved in the synthesis and potential bioactivity of substituted 4-hydroxyl-3-(2,4-dichlorophenyl) -1-oxaspiro [4, 5] dec-3-en-2-one. In order to find new compounds which have good bioactivity, we have isolated the product, (I), of the condensation reaction of 4-chlorobenzoyl chloride and 4-hydroxyl-3-(2,4-dichlorophenyl)-1-oxaspiro [4, 5] dec-3-en-2-one as colorless crystals suitable for X-ray analysis. The molecular structure of (I) is shown in Fig (Table 1) .
Experimental 4-hydroxyl-3-(2,4-dichlorophenyl)-1-oxaspiro [4, 5] dec-3-en-2-one (3.12 g, 10 mmol), 4-dimethylaminopyridine (0.58 g, 1eq.), triethylamine (1.31 g, 1.3eq.) and chloroform (100 ml) were added to a 250 ml round flask. Then the mixture was stirred and cooled to 273-278 K. Within 30 min 4-chlorobenzoyl chloride (1.5eq.) was added dropwise to the solution. The mixture was stirred at room temperature for 3 h and then 1% aqueous HCl was added. The organic layer was washed to neutral with water and dried over Na 2 SO 4 . After filtered and concentrated, the organic residue was purified by silica gel column chromatography, eluted with ethyl acetate-petroleum(1:30,v/v) to give a white solid (yield 85%, 3.96 g), which was then recrystallized from ethyl acetate/ethanol (1:1,v/v) to give colourless blocks.
The 1H NMR, EI-MS data testified the title compound's structure. 1H-NMR (500MHz, CDCl3, &#948; ppm):7.969-7.942 (2H, m, -CO-Ph-H4), 7.492-7.465 (2H, m, -CO-Ph-H4), 7.455-7.301 (3H, m, Cl2-Ph-H3), 1.876-1.802 (10H, m, cyclohexane-H10); EI-MS (70eV, m/z) (relative intensity %): 452 (M+2, 5), 450 (M+, 5),141 (33) ,139 (100). So we are sure that our chemical formula of the compound is correctly presented.
Refinement
The H atoms were geometrically placed (C-H = 0.93-0.97 Å) and refined as riding with U iso (H) = 1.2U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. 
Special details

Geometry. ENTER SPECIAL DETAILS OF THE MOLECULAR GEOMETRY
Refinement. Refinement using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 σ(F 2 ) is used only for calculating R-factor (gt). 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
